Central Crops and Soils Research Station Highmore, South Dakota: Annual Progress Report, 1981 by Experiment Station, Agricultural
Plant Science Pamphlet #65 December, 1981 
ANNUAL PROGRESS REPORT 
BRI;.F HISTORY 
The 1981 spr1ng grains� a:antecl ain. ta weet �n 1980. b�t � pru-fad 
of cold weather slowea germ1nation. So11 moisture was aaequate in the top 6 
inches whereas the subsoil was dry. Total rainfall for April was 42 hundreths 
of an inch which evaporated during the windy spells. May and June had below 
normal rafnfall and July an August were above normal for the growing season. 
Fa11 and winter plantings for the 1981 harvest were slow starting until rainfall 
occurred in October. A February 23. 1981 planting was made of a winter wheat 
and a spring wheat. Both crops came up and produced satisfactory yields. 
This year some plant introductions were planted, namely Tyfon and Kenaf. Tyfon 
is a green-chop or silage type broadleaf crop. Kenaf is a fiber or silage crop 
but is definitely not for areas of less than 40 inches of rainfall. 
The acreage on the station taken out of experimental work was planted to millet. 
Four varieties: Manta and Sno Fox (foxtails). and Cerise and Minswn (prosos). 
were increased for Foundation Seed. 
A twilight tour of the Central Research Station research and facilities was con­
ducted July 1st. 
The new officers for 1982 ar� Doug Meyer of Beadle County, President; Jay Pugh 
of Hand County. Vice President; and Dick Fadgen of Beadle County, Secretary. 
The new advisors are Doug Marsh and Jake Vilhauer for 1982-1985. 
A field day tour is set for June 30 or an alternate day of July 7, 1982. 
The Annual Advisory Board Meeting for the Central Research Station is to be con­
ducted January 12th or 19th 1n 1983. 
NOTE: This is a progress report and, therefore, the results presented are not 
necessarily complete nor conclusive. Any interpretation given is strictly ten­
tative because additional data from continuation of these experiments may pro­
duce conclusions different than those of any one year. These data reflect the 
1981 growing season. 
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1981 Crop Season 
Total Rainfall for Growing Season by months with their· Departure from 
Long-time average on Central Research Station, Highmore. S.O. 
Rainfall Inches Deeartur·e* Greatest Dai Date 
Aprf l 0.42 -1.45 0.15 3 
May 1.98 ·0.57 0.31 27 
June 2.51 -1.46 0.46 14 
July 8.50 +5.96 5.90 2 
August 5.47 +2.02 0.95 3-22 
September 0.22 ·1.39 0.10 26 
October· 2.38 +l.13 0.80 13 
Number of days during month with temperatur·e 900 or· above: June 4; July 10; 
August 4; September· 6. 
Last frost - Spr·i ng (June 2) 
Fir-st frost - Fall (October 7) Fr·ost free per·f od � 127 days 
*Oepar·ture from 1 ongtf me ra i nfa 11 aver·age Apr-i 1 thr·ough October: 
+5. 34 inches on the Central Research Stat 1 on. 
,. 
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CROP ROTATION - SOIL MOISTURE USAGE RELATIONSHIP 1981 
Q. Kingsley and M. Volek 
OBJECTIVE OF EXPERIMENT: 
1. To compare var1 ous crops with different matun t1 es for so1 l moisture usage 
and yielding ability under simtlar soil and climatic conditions. 
O I SCUSSION: 
Crops chosen for this experiment are of different maturities. Barley, oats 
and wheat are the shorter seasoned crops and corn, grain sorghum and 
sunflowers are the long season crops. Planting and harvest dates are the same 
as * Inches used period. 
Sunflowers had Tolban applied at l pound per acre preplant incorporated for 
weed control. 
81 rd damage was excessive 1 n the grain sorghum and sunflower expeM mental 
areas. The sunflowers were cut for s1lage to salvage that llllth of the crop. 
RESULTS: Central Research Station, Highmore, S.D. 1981 
Table 1 
Moisture loss Bu/or Lbs. per Test 
from prof1 le Inch of Weight 
Yield in plus precip. Water or i H20 Protein 
Crop Bu or lb/A '.f rtciles U-Setl .- Used** Present or Of 1 
Barley 
Pri lllJS II 56.2 13.3 4.23 43.7 13.4 
Oats 
Nodaway 70 77.6 13.5 5.75 35.5 14.2 
Wheat 
James 31.1 14.5 2.14 53.8 17.4 
Corn 
Pioneer 3906 61.2 18.9 3.24 35.51, 12.4 
Sorghum 
Western 203 1863.51 18.0 103.53# 25.21 
Sunflower 
IS 3100 2.9 ton 18.3 0.16 ton 13.0 
* Inches used: Includes 13 .3 inches of rain from Apr11 10 to July 22 for barley. 
and oats. Wheat 14.5 inches April 10 to July 30 
Grain Sorghum - June 4 to October 12, 18.0 inches 
Corn - May 18 to October 12, 18.9 inches 
Sunflowers - May 18 to September 18, 18.3 1nches 
**Calculated by: Su� of ,Srai n Produ.ced • bushe 1 s of grain produced 
Loss • precc1oftation per inch of water used. 
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HAY. HAVLAGE ANO SILAGE PRODUCTION 
Central Research Station, 1981 
Q. Kingsley and M. Volek 
TITLE: Dry Matter Production for Small Grafns. Millet and Forage Sorghum. 
OBJECTIVES OF EXPERIMENT: 
1. Compare various crops for dry matter production. 
2. Obtain regrowth data after first harvest for green chop or haylage. 
DISCUSSION: 
Fo1J111• ,aait war1 ett,05 tff i,a.rt-.au-s degrees of maturiti wera use"d fTJr 'thf:s.. .st1.1d,r. 
in! perte:lll p-rijtef n i S: hf gnat 1 fl tne Qi 1 � sta g_e but. de(: N!a�es wj tn PliU u n ty. 
Highest yields 1n tons per acre occurred during the dough stage. The medium 
1 ate v a r1 ety produced the most grai n with l 7. 6 percent p rot ei n. 
RESULTS: 
Table 2. Small Grain Haylage, Tons of Dry Matter* (DM} per acre at stages of 
maturity. First planting Aprl l 9, 1981 
Yield in tons per acre 
Late Grain 
Varleti and Mi lie % Dough % Dough % Bu/A 
M�tuirttr 6122. P 1'1Jt'"e1 n 118 JJ i"JK-ei l1 7/15 11rotef-rt 7/24 li�tn 
Burnett 
Medium E. 1.75 12.2 2.71 10.4 1.85 9.3 76.4 16.4 
Lancer 
Medium 1.93 14.0 3.27 9.4 2.53 9.4 80.l 17.5 
Nodaway 70 
Early 2.02 13. 0 3.11 10.8 2.57 9.1 84.0 14.4 
Benson 
Medium L. 1.50 13.1 3.13 10.1 3.23 9.6 87.0 17 .6 
Average 1.83 3. 06 2.80 81.9 
Hay (887. OM); Haylage (SOI OM}; Silage (33% DM) 
*To det ermi ne yi et ds of hay, hay 1 age or si 1 age: 01 vi de tons of OM by percent 
OM in hay. haylage or silage. Example (OM average for dough of 3.06 if divided 
by 0.88 equals 3.48 tons of 121 moisture hay. etc.) 
Harvested: Listed above under column heading. 
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DISCUSSION: 
The reduced yields of oats of the second date of p1antfng, May 6. were sub­
jected to drfer soils and little rain fn the early stages of growth. The per­
cent protefn compares favorably wfth those fn Table 2 for stages of harvestt 
but grain yields were reduced because of the time it lay 1n the windrow and 
bird damage. 
RESULTS: 
Table 3. Small Grafn Haylage. Tons of Ory Matter* (DM) per acre at stages of 
matur"fty. Second planting May 6, 1981. 
Cate Grain 
Var·iety and Milk i Dough i Dough ' Bu/A i 
Maturfti 7/8** Protein 7 /23 Protein 7 /30 Protef n 8/4 Pr·otei n 
Burnett 
Medium 1.34 16.l 2.10 10.8 1.62 8.4 20.3 17.4 
Lancer 
Medium E. 1.15 13.0 1.74 12.7 1.35 10.5 10.2 19.l 
Nodaway 70 
Early 1.61 13.4 2.02 10.6 1.95 10.9 18.2 15.9 
Benson 
Medium L. 1.07 14.5 1.92 11.4 1.59 10.a 9.1 19.2 
Average 1.29 1.95 1.63 14.5 
*Refer to Table 2 to determine yield at various 
**Harvested: Listed above under column heading 
stages 
FORAGE SORGHUM - MILLET 
DISCUSSION: 
The tonnage produced from these various forage crops reflects the environmen­
ta 1 cond ft 1 on s during 1981 • Y 1 e 1 ds were taken at the green chop, r-egr·owth 
after gr-een chop and at silage cutting time. Each entry including Sudan grass 
were put fnto a Type Category, but were ranked according to yield. The crops 
fn Tables 4, 5 and 6 were planted in 36 fnch rows and those fn Table 7 were 
planted with a grain drill. In years of lower rainfall, the heights would be 
much shorter as fn 1980. Corn was cut for silage only and should be included 
in Table 6 on page 8. The cor-n used was NK HS105 at 20,000 plants peT" acr·e. 
The tonnage produced, oven dry, was 6. 86 tons, moi s tur·e when cut was 55. 8 
percent, 9.2 percent protein and plant height of 62 inches. 
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Table 4. Forage Study 1981-Central Station, Hfghmore. SD. Green Chop. 
.Sw:la.n 
Entry 
NK Trudan 8 
Paymaster HS33 
Forage 
NK 326 
*NR Early African Mi 1 1  et 
NR Atlas 
NR Sumac F6550 
NR Kansas Orange 
NR Early Sumac 
NR Sugar Ori p 
NR El lt s Sorgo 
NR Rox Orange 
NR Leotf Red 
NR Hegari 
NR Sweet •N Red Hybr1 d 
Sorgo X Sorgo 
NK X 8041F 
Cenex Sweet Suso 
Forage X Sudan 
Cenex-Hfghland Sweet 
Cenex-Htghland Sweet II 
Paymaster-Sweet Sioux III 
NR-Sunny Sue 
NR-Sweet Sunny Sue 
NR-Sunny Sweet 
Grain X Sudan 
OeKalb-ST-6+ 
NK-Sordan 79 
P1 oneer-988 
Grain X Forage 
OeKalb-FS-4 
NK-X7984F 
P1 oneer-956 
II -947 
II -927 
II -911 (Leafy) 
Cenex-#700 T 
Dual Purpose 
OeKalb-FS-la 
NK-Nk300 
NK-Si lo Mi lo 2 
Forage Leafy 
Dekalb-FS-25at 
NK NK367 
Paymaster .. FS531 
Sorghum-Unknown 
Paymaster FS 451 
Paymaster FS 461 
Overall 
A ant 
27 2.32 
11 2. 77 
10 2.82 
30 2.14 
6 3.30 
3 3.61 
34 1.97 
2 3.62 
38 1.77 
39 1.70 
7 3.17 
29 2.60 
24 2.46 
16 2.68 
21 2.50 
19 2.59 
17 2.65 
23 2.49 
22 2.50 
l 4.15 
5 3.37 
28 2.66 
4 3.49 
35 1.96 
13 2. 71 
8 2.99 
18 2.62 
36 1.86 
25 2.42 
9 2.97 
31 2.12 
14 2.69 
32 2.09 
40 1.66 
26 2.41 
33 2.02 
20 2.51 
12 2.76 
15 2.69 
37 1.84 
*NR s Newell Rose. LSD Using Waller-Duncan 0.95*; 
8/11 s 13.0 inches; Planted: 6/4; Harvested: 8/11. 
an oven dry basis. 
**Formula same as Small Gra1n Haylage. Table 2. 
IS rfoot ;i1 atrt -Hij gnt 
Prot�n rru;h�s 
14.3 74 
13.9 66 
14.6 75 
15.6 66 
15.7 73 
15.2 66 
14.5 76 
15.4 73 
15.9 72 
15.3 68 
15.2 67 
14.4 75 
14.6 63 
15.0 74 
16.1 75 
14.8 80 
14.7 74 
14.0 76 
14.4 79 
13.8 87 
15.6 79 
15.0 80 
14.2 80 
15.8 81 
17.5 79 
14. 3 74 
15.0 77 
15.9 74 
15.9 61 
15.0 65 
15.6 73 
15.2 62 
14.8 61 
14.9 61 
14.9 65 
12.9 73 
14.8 80 
14.9 78 
14.8 76 
15.2 67 
c.v. 21.26; Rainfall 6/4 -
All yields are reported on 
• 
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Table 5. Forage study 1981-Central Station. Highmore. so. Green Chop Regrowth. 
StiUnn 
NK Trudan 8 
Paymaster HS33 
Forage 
NK 326 
*NR Early Afr1 can M1 1 let 
NR Atlas 
NR Sumac F 6550 
NR Kansas Orange 
NR Early Sumac 
NR Sugar OM p 
NR Ell 1 s Sorgo 
NR Rox Orange 
NR Leoti Red 
NR Hegari 
NR Sweet • N Red Hyb r1 d 
Sorgo X Sorgo 
NK X 8041F 
Cenex Sweet Suso 
Forage X Sudan 
Cenex-Highland Sweet 
Cenex-H1 ghland Sweet II 
Paymaster-Sweet Sioux III 
NR-Sunny Sue 
NR-Sweet Sunny Sue 
NR-Sunny Sweet 
Grain X Sudan 
DeKalb-ST-6+ 
NK-Sordan 79 
Pi oneer-988 
Grain X Forage 
DeKalb-FS-4 
NK-X7984F 
Pi oneer-956 
II -947 
II -927 
" -911 (Leafy) 
Cenex-#700 T 
Dual Purpose 
OeKalb-FS-la 
NK-NK300 
NK-Si 1 o M1 lo 2 
Forage Leafy 
Oekalb-FS-25at 
NK NK367 
P aymaster-FS531 
Sorghum-Unknown 
Paymaster FS 451 
Paymaster FS 461 
Dry Yfilcl 
lla:nlc T_fS.ff /A 
7 2.10 
3 2.39 
6 2.12 
4 2.28 
25 1.22 
21 l.28 
18 1.38 
38 0.66 
8 2.04 
No test 
23 1.25 
5 2.22 
11 1.69 
33 0.87 
24 1.24 
20 1.31 
30 0.95 
l 2.45 
10 l. 71 
26 1.22 
2 2.42 
16 1.40 
32 0.87 
13 l. 53 
14 1.48 
17 1.38 
28 1.10 
19 1.32 
35 o. 77 
12 1.65 
36 0.77 
15 1.45 
22 1.26 
29 1.08 
37 o. 75 
39 0.52 
31 o. 95 
27 l.05 
9 1.87 
34 0.82 
14.7 
13.8 
15.5 
16.4 
16.9 
17.9 
17. 7 
17.0 
18.3 
17.3 
18.3 
17.4 
18.4 
17.5 
17.2 
16.6 
15.6 
15.3 
16.l 
16.8 
17.0 
15.7 
15.4 
18.8 
18.4 
18.4 
18.8 
19.6 
15.2 
19.6 
18.4 
16.6 
17.6 
19.8 
20.8 
17.4 
17. 7 
15.7 
14.3 
P hint ro1el gl\t 
Inches 
42 
48 
40 
38 
30 
26 
27 
27 
28 
28 
24 
26 
24 
26 
25 
28 
24 
38 
24 
29 
40 
32 
42 
40 
39 
41 
40 
45 
39 
38 
26 
29 
25 
27 
27 
27 
27 
25 
27 
*NR = Newell Rose. LSD Using Waller-Duncan 0. 50*; C.V. 23.17; Rainfall 8/11-
9/24 - 3.07 inches; Regrowth is from Green Chop cutting time 8/11 to 9/24. All 
yields are reported on an oven dry basis. 
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Tab l e  6. Forage Study 1981-Central Stati on, Hi ghmore, SD. Cut For Si l age. 
SUC-.tfl 
Entr, 
NK Trudan 8 
Paymaster HS33 
Forage 
NK 326 
*NR Early Afr1 can Mi l l et 
NR Atlas 
NR Sumac F6550 
NR Kansas Orange 
NR Early Sumac 
NR Sugar Dr1 p 
NR Ellis Sorgo 
NR Rox Orange 
NR Leoti Red 
NR Hegar1 
NR Sweet ' N Red Hyb ri d 
Sorgo X Sorgo 
NK X 8041F 
Cenex Sweet Suso 
Forage X Sudan 
Cenex-Hi ghland Sweet 
Cenex-Hi ghl and Sweet I I  
Paymaster-Sweet Sfoux I I I  
NR-Sunny Sue 
NR-Sweet Sunny Sue 
NR-Sunny Sweet 
Graf n X Sudan 
OeKalb-ST-6+ 
NK-Sordan 79 
P1 onee r-988 
Grai n X Forage 
OeKalb-FS-4 
NK-X7984F 
Pi oneer-956 " -947 
II •927 
.. -911 (Leafy} 
Cenex-1700 T 
Dual Purpose 
OeKa lb-F S-la 
NK-NK300 
NK-Si 1 o M1 1 o 2 
Forage Leafy 
Oeka lb-FS-25at 
NK NK367 
Paymaster-FS531 
Sorghum-Unknown 
Paymaster FS 451 
Paymaster FS 461 
Overa l l  
Rank 
30 
32 
10 
25 
1 7  
16 
6 
40 
39 
4 
23 
34 
5 
37 
13 
19 
7 
2 
11 
8 
28 
33 
22 
31 
27 
38 
l 
12 
29 
20 
26 
9 
24 
15 
36 
35 
21 
3 
18 
14 
Dry Yi e ld  
Ton/A 
6 .69 
6 .59 
8.52 
6 . 95 
7 .91 
a.oo 
9.27 
5.68 
5.89 
9.53 
7.13 
6 . 55 
9.53 
6.21 
8.27 
7. 73 
9.01 
9.68 
8 .51 
8.85 
6.83 
6.59 
7.20 
6.68 
6.91 
6.02 
10.39 
8.45 
6.79 
7 .52 
6.93 
8. 77 
7.10 
8.03 
6.23 
6.42 
7.20 
9.56 
7.81 
8.17 
Percent 
P rote1 n 
9.4 
8.0 
9.6  
8.9 
9.6  
9 .3  
10.l 
8.9 
9.4 
9.4 
9.3 
11. 7 
8.6  
8.1 
9.1 
9.7 
10.6 
9.3 
8.6 
9.6 
8 .6  
9 .7  
10.6 
10.7 
8.9 
8.6 
8 .6  
10.7 
6.7 
8.9 
9.1 
12.4 
11.4 
10.4 
9.8 
9.3 
11.6 
10.7 
8 .3  
10.4 
P l  ant Hei ght 
I nches 
117 
114 
113 
114 
120 
116 
119 
118 
128 
112 
110 
118 
64 
115  
116  
121 
118 
118 
130 
122 
133 
80 
122 
116 
125 
120 
114 
125 
119 
67 
125 
70 
69 
111  
78 
109 
125 
125 
65 
75 
*NR = Newel l  Rose. LSD Usi ng Wal l er-Duncan 0.69*; C.V. 7.65; Rai nfa l l  6/4 -
9/24 = 16.02 i nches; Ft rst frost Septent>er 1 7 ;  Pl anted: 6/4; Harvested: 
9/24. Al l yi e lds are reported on an oven dry basi s.  
.  
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Table 7. 1981 Sudan and Millet V ari ety Tri als, Central Crops and Sotls 
Research Stat1 on-H1 ghmore, SO, Quentin Ki ngsley and M1ke Volek, 
Inv est1 gators ,  Wa 1 1  er-Duncan K-R ati o T Test for V aM ab 1 e Y1 e 1 d. 
Means With The Same Letter Are Not Signifi cantly Different 
Entry Grouoi ng 
bey Vi e1d 
Tons/A* 
P 1 a� &ii ,g4'1,t 
Inches 
1 
Protef n 
HS 39005, Sudan 
Trudan 8, Sudan 
HS 33, Sudan 
Monarch II, Sudan 
HS 30105, Sudan 
Serere, Foxtail 
Manta, Foxtai 1 
Gennan Mt llet, Foxtail 
Sno Fox, Foxtai l 
RMP Foxta1 1 
Mi nsum, P roso 
Cerise, Proso 
8 
8 
8 
A 
A 
A C 
A C 
8 0 A C 
B O c 
O E C 
D E C 
O E 
D E 
E 
E 
5.23 
4.96 
4.56 
4.53 
4.47 
4.36 
3.87 
3.82 
3.62 
3.61 
3.29 
3.15 
74 
74 
66 
60 
61 
79 
44 
50 
40 
52 
45 
49 
14.8 
14.2 
15.1 
15.9 
14.0 
15.1 
14.l 
14. 2  
15.9 
16.1 
12.5 
12.8 
LSD: 0.86#; c.v . :  12. 07i; Rainfall: 6/4 - 8/10 = 12.46 i nches; Planted: 6/4; 
with grain dri 1 1  
Harvested: 8/10 
*Fonnula same as Small Grain Haylage, Tab le  2. 
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PLANT INTRODUCTIONS 
TITLE: P l ant i ntroducti ons for l i vestock feed or alcohol producti on. 
OBJECTIVES OF EXPERIMENT: 
1. Study adaptabi l i ty of vari ous crops to South Dakota cl i mate. 
2. Do these i nt roducti ons fi t i nto our croppi ng sequences? 
3. Obtaf n data of yi elds and other pertinent i n formati on. 
DISCUSSION: 
Four crops were looked at thi s 1ear, namely: Kenaf. Rape. Tyfon and Fodder 
beets. Kenaf i s  a tal l growi ng plant requt r1 ng about 40 i nches of water and a 
l ong growi ng season. Its mai n use i s  for fiber producti on but may be used for 
si l age i f  harvested i n  a succul ent stage. Kenaf i s  not adapted to South 
Dakota dryl and condi ti ons. Rape i s  an easy crop to grow and could be used as 
a rotated pasture, green chop or let go for seed harvest. The crop i s  suscep­
ti b l e  to flea beetles and grasshoppers. Recovery i s  rapid after harvest and 
produces more foli age. Tyfon i s  a forage crop which i s  a cross between 
Chi nese cabbage and a turni p. Thi s crop wi l l  stand a rotated pasture program 
the same as Rape. Mai n di fferences between Rape and Tyfon i s  that Tyfon may 
be fed to dai ry cattle wi thout tai nting the mi l k. Tyfon can be green chopped 
or put up for si l age. The stems and leaves are l arge and produce a lot of dry 
matter contai ni ng a hi gh percent of protei n. Fodder beets were grown for two 
reasons. one for cattle feed producti on and secondly for alcohol producti on. 
The yi elds of taps and root are relatively hi gh and readi ly eaten by ani mal s .  
Resu l ts o f  the 1981 study are presented i n  Tab le  8 ,  from one harvest only. 
RESULTS: 
Tab l e  8. P l ant I ntroducti ons .  Tons of Dry Matter* (OM) Per Acre. 
Tons OM* Percent 
Entry Der acre orotei n 
Kenaf 8.7 .1 s .o  
Rape 11.2 22.3  
Tyfon 10.9 26.4 
Fodder Beet Greens 3.9 25.4 
Fodder Beet 26 .9  16.6 gal alcohol /ton 
*OM: Dry matter i s  oven dri ed. 
• 
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TILLAGE ANO PLANTING METHODS 
Q .  S. Ki ngsley and M. Volek 
TITLE: Ti l l age and Row Crop Pl anting Methods. 
OBJECTIVE S :  
1 .  Compare var1 ous row crop responses to ti l l age methods , namely: chisel 
plow, plow and no ti l l .  
2. Compare conventi ona l ,  l i ster and furrow type plantings using corn, grai n 
sorghum and sunflowers. 
3. Oetenn1 ne soi l moi sture usage for each crop, planting and ti l l age method. 
DISCUSSION: 
Th1s experiment was started i n  1981 on a sunnner fal l owed pi ece of ground. 
A 4 acre piece was pl anted to wheat i n  preparation for the no ti l l ,  plow 
and chisel plow phase of thi s experiment i n  1982. Yi elds were taken from 
a l l  crops to determi ne i f  planting method had much effect. 
Sparrows and blackbi rds reduced yields considerably. The sunflowers were 
completely harvested by the bt rds and no type of salvage was perfonned. 
RESULTS: 
Tab le  9 .  Ti l l age Study. Central Research Statton 1 981 . 
Y ie ld  
Planting I 
Method Crop* 
121 HlO 
Bu/ Protei n 
Convent1 onal Corn 69.0 12.1 
Furrow Corn 58.8 11.0 
Li ster Corn 62.0 1 1 . 7  
Moisture 
27 .7 
31.0 
28.6 ����----���-------....-��------- .. _ -�---------��---------------------�---�---
#/A Test Wt. 
Convention Grai n Sorghum 1371.8 52.5 
Furrow Grai n Sorghum 1434.6 53.0 
Li ster Grai n Sorghum 1461.0 52.5 
*Crops: Corn - Pi oneer 3906 . planted 5/6; harvested 10/8 
Grai n Sorghum - Western WS 203 , pl anted 6/4, harvested 10/12 
Sunfl owers - Interstate 3100 
I Mo1 sture 
30.3 
30.3 
30.3 
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SAFFLOWER TRIALS 
TITLE: Saffl ower Tri a 1 s and Plant1 ng Oates 
OBJECT! VES: 
1. What entry perfonns most sati sfactori ly in thi s area of South Dakota? 
2. Wi l l  vari ous dates of pl anti ng affect the yi eld and physi cal condi ti oni ng 
of the crop? 
DISCUSSION: 
Tolban was appli ed to the saffl ower fi elds pre plant and i ncorporated. 
Safflower are usua l ly  planted early in the spring, but a June 4th planting of 
S·541 produced the hi ghest yi eld in pounds per acre and percent protei n. The 
crop did not reach the height of ear l y  pl anted crops. but produced large seed 
heads. 
Th1 s exper1 ment wt l l be expanded i n  1982 where f'!I ery other seed cup wi 1 1  be 
p 1 ugged. The w1 de row space may prov 1 de more soi 1 moi st u re ill a1 lab i l i ty. 
Dates of planting may be added a l so. 
RESULTS : 
Table 10. Safflower Vari ety Yi elds. Central Research Stati on, Hi ghmore, SO 
1981. 
Yi eld Test Percent 
Entry lbs/A Weight 01 1 
S-208 748.7 29.0 28.8 
Si dw1 1 1  1016.3 32.0 23.3 
Hartman 766.8 32.5 31.2 
Rehbei n 1079.9 34.0 31.0 
S-541 1393.6 35.0 41.l 
Pl anted: S-208, Si dwi 1 1  • Hartman and Rehb ei n were p 1 anted Ap ri 1 16; harvested 
August 12. Rai nfa l l  Apr1 l 16 - August 12, 15.6 i nches. 
s-541 was pl anted June 4, harvested Septent,er 16. Rai nfal l ,  16 i nches. 
• 
II 
DISCUSSION: 
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MISCELLANEOUS OBSERVATIONS 
Q. Ki ngs ley and M. Vo lek 
The fol l owi ng grai n crops were pl anted on the Central Research Stati on . Tab l e  
1 1  to f1 nd out i f  1 n an "open w1 nter11 a winter or spr1 ng crop of wheat could 
be pl anted. The surface soi l was loose and the seed covered wel l .  A peMod 
of cold weather fol lowed and the winter wheat then germinated when the soil 
warmed up and produced a crop. Spr1 ng wheat a 1 so 1 ay dry unt1 1 spr1 ng and 
started to grow when the soi l wanned up. 
I n  Table 12, the land had Tolban applied at l quart per acre and i ncorporated 
pre p l ant. Thi s was not to be. but the spri ng wheat was affected early 1 n the 
season. Later on the wheat recovered and stooled out to produce a sat; sfac­
tory y1eld. Thi s pract; ce i s  not recon1nended. 
The grai n sorghum tri al ,  Tab le  1 3 .  was damaged about 35 percent by bi rds. I n  
a l arger fi eld,  thi s damage woul d  be reduced considerably. 
RESULTS: 
Table  11. Winter pl antings of spri ng and wi nter wheat. Bushel s per acre and 
percent protei n ,  Central Research Station 1981. 
Yi eld i n  
V ari ety Bu/A 
Winoka 32.5 
Wi nter Wheat 
Butte 45.2 
Spr1 ng Wheat 
Pl anted: February 23. 1 981 ; Harvested July 31 ,  
Tab 1 e 12. Spr1 ng Wheat P 1 anted i n  the Spring. 
'fielel r n  
Vari eti Bu/A 
James, HRS 45.l 
P l anted: Apri l 16; Harvested: July 30 . 1981. 
Table 13. Gra1 n Sorghum Tri al.  
WS 203 
Pf oneer 894 
Yf efd 1 n  
II/A 
2477 . o  
2019.8 
Test 
Weight 
56.0 
54.0 
1981. 
Te5t 
Weight 
55.0 
Test 
Weight 
56.0 
50.0 
Percent 
P rotei n 
16.4 
18.5 
,e"'ient 
Prote1 n 
17.0 
t Moi sture 
i n  Grai n 
25.0 
31.0 
P l anted: June 4. Harvested: October a .  1 981 . Rai nfal l :  17.4 i nches 
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1981 Perfonnance Trials with Small Grains at 
the Central Research Station 
J. J. Bonnemann and G. w. Erion 
The 1981 Small Grain Vari ety Trials at the Central Research Station were 
generally 1 n  the good to excellent yield range for that area of South Dakota. 
The mi ld, open wi nter left adequate stands of wi nter wheat and the mean yield 
of the trial was 58.6 8/A. Quality was generally good and test weights 1 n  the 
59-60 lb/8 range. 
The spring gra1 n trials were seeded on April 10 into a fi rm see<l>ed with ade­
quate sof l moisture for uniform germination. Timely precipitation occurred to 
mat ntain the trials until late June when generous amounts of precipitation began 
and continued through July. Adequate moisture and the absence of continuous 
days of excessive heat and drying winds favored good to excellent yields of 
nearly all spring seeded small grain under trial. 
Spring wheat yields f n  the trials averaged 45.2 8/A; the range going from 51. 2 
down to 37.3 8/A. Oat yields ranged from 94.2 down to 70.8 8/A; the trial mean 
be1ng 84.3 8/A. The barley trials averaged 59.3 B/A; ranging from a low of 49.4 
up to 68.1 8/A. Ourum was seeded in 1981 after an absence of several years. 
The wetter, cooler weather permitted development of favorable yields; the mean 
yield was 46.4 B/A. 
The results are reported in Tables 14, 15, 16 and 1 7. Results of the remaining 
Standard Variety Small Gra1 n Trials conducted in 1981 by the project are 
published 1 n  Pamphlet 162 of the Plant Science Department, Novent>er, 1981. 
Table 14. 1981 Standard V ariety Wi nter Wheat Table 15. 1981 Standard V ari ety Spri ng Wheat 
Tri als. Tri als.  
HIGHMORE cl HUH1MOIHl 
V ari eti 1976 1978 1981 l-ir 1981 l-ir l' ,a1ri et Ul?i J §l.101 .l'¥Br':J .... , · ,, l98l 3,. -r 
Bushels Per Acre Test We1 gt!!� Pus i1 s, f af' J\�,rii!I re·�t We1 h't 
Agate 19.2 40.3 59.8 39.8 60 60 Standard/mi d-tal l  
Archer 66.7 59 Fortuna 27.6 16.9 43.3 29.3 54 S6 
Bennett 41.4 55.0 60 Chri s 21 .4  20.0 38.0 26.5 57 57 
Bucksld n 20.3 34.8 58.1 37.7 59 59 Wal dron 26.2 17.1 46.3 29.9 55 54 
Centurk 78 29.0 62.5 61 Alex (ND 550) 20.2 43.8 58 
Dawn 59.2 60 Lew 18.0 42.2 56 
Butte 31.6 13.6 43. 5  29.6 59 58 
Eagl e 23.3 26.2 57.4 35.6 60 60 Eureka 26. 5  14.7 40.0 27.1 53 54 
Gent 23.5 34.8 53.7 37.3 60 60 Coteau 24.7 21 .0 41 .2 29.0 57 57 
Lancer 23.5 35.4 53.3 37.4 59 59 James 30.8 17.2 49.2 32.4 53 56 
Larned 55.7 60 Pondera 22.4 50.3 56 
Nebred 22.6 36.3 53.0 37.3 59 59 • MP\P-2 37.3 56 ._. 
MPV-3 42.0 57 Ul 
Nel l  37.8 55.7 60 
Newton 59.2 59 Semi -dwarfs 
Ra l l  25.3 33.5 57.8 38 .9 60 60 Era 26.3 19.8 45.3 30 . 5  56 55 
Ri ta 33.3 60.2 56 Olaf 33.8 19.3 47.8 33.6 56 56 
Rocky 62.2 61 Prodax 28.5 23.7 42.2 31.5 53 53 
Protor 27.7 15.2 49.8 30.9 55 57 
Rose 57.1 59 Angus 30.7 23.9 47.4 34.0 58 58 
Roughr1der 28.8 43.5 58 Len 31 .9 22.1 40.8 31 .8 58 56 
Sage 26.6 32.9 56.6 38.7 59 60 715 51 . 2  56 
Scout 66 25.3 37.8 56.2 39.8 60 60 Wal era 45.9 56 
TAM 105 66.l 60 Solar 30.0 22.9 41.4 31.4 53 55 
Winoka 24 .6 35 .6 55.1 38.4 60 60 711 18.l 47 .6 56 
Oslo 14.1 47.2 56 
Mean 58.6 60 Aim 33.2 15.9 49.8 33.0 55 57 
LSD ( .05) 7.1 906R 30.9 18.3 50.9 33.4 54 56 
CV - I 10.5 
Means 45.2 56 
LSD ( .05) 6 .5  
CV - S 10.3 
a - Data reported for years when stands survived. 
Table 16. 
\f ,a rl e:t:f 
Burnett 
Nodaway 70 
Chief 
Otee 
Dal 
Noble 
Lyon 
Bates 
Wr1 ght 
Otana 
lancer 
Lang 
Benson 
Moore 
Marathon 
Larry 
Ogle 
Stout 
Means 
LSO ( .05) 
CV - I 
1981 Standard V ariety Oat Tri a 1 s. 
HIGHMORE 
m_97g1 � !tOO 1981 3-� 198[ J-�r 
'"1Boffi!J s b!J:. �jl tiit Ne!, :M. 
47.0 35.4 78.3 53.6 36 34 
48.2 33.8 86.1 56.0 38 36 
49.4 34.8 83.9 56.0 36 35 
42.6 32.5 78.9 51.3 37 35 
52.1 34.0 72.9 53.0 34 34 
42.4 28.6 83.9 51 .6 36 35 
53.9 41 .7 81.9 59.2 34 34 
44.4 49.0 88. 1  60.5 36 34 
51.7 34.8 86.8 57 .8 38 36 
64.1 49.0 93.2 68.8 33 34 
64.3 42.l 87.8 64.7 36 34 
53.6 41 .5 93.0 62.7 35 32 
57.6 32.8 79.9 56.8 34 33 
55.7 50.8 92.8 66.4 33 34 
56.6 44.1 70.8 57.2 32 31 
62.2 37.6 92.7 64.2 35 34 
65.l 53.4 94.2 70.9 31 30 
51.4 40.0 88.4 59.9 36 34 
84.3 36 
7.6 
6.4 
Tabl e  17 .  1 981 Standard V ar1 ety Bar 1 ey TM al s. 
HMPIHOJfE. 1 §1§ i9Bo 1!1f J�r1r I 9lH 3-::i!'L 
ilfu5h1eh ��,,. �r,e �est hT q�t 
firlbecks I I I  48.7 27.4 53.2 43.1 47 47 
Larker 38.3 27.6 61.0 42.3 46 47 
Primus I f  30.8 18.7 49.4 33.0 48 47 
Klages 18.5 53.0 45 
Glenn 39.4 22.4 66.1 42.6 44 43 
Morex 45.5 22.5 58.8 42.3 45 45 
Clark 68.1 48 
Bumper 64.8 43 
Onda 65.1 44 
Means 59.3 46 
LSD (.05) 7.5 
Cl - I 8.8 -°' 
Tab le  18. 1981 Standard Vari ety Durum Wheat 
Trials. 
ii 1r. ... Jliitijf£ 
'hiusfil.!llis Per kr� Test Wei ght 
Rol ette 44.3 60 
Ward %.4 60 
Crosby 43.2 59 
Rugby 39.9 59 
Bot no 47.1 59 
Edmore 48.3 60 
V ic  48.8 60 
Cando* 50. 9  59 
Calvin* 49.1 59 
Means 46.4 59 
LSD ( .05) 3.4 
CV - S 7 .9  
,. 
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TESTS OF WINTER WHEAT AT HIGHMORE IN 1981 
O.  Wells 
The environment for wt nter "1heat was unusua 1 ly fav orab 1 e producing stands and 
seed y1 e 1 ds that were h1 gh. 
Yields of the four check var1 et1es f n  five different tests are given f n  Tab le 
19. Centurk 78 at 59 b u/acre y1 elded the most. 
Al so given in Tab le 19 are the f dent1 tfes and yields of the highest vari eties 
and highest experi mental lines 1 n  those tests. 
SD 76709 f s  from the cross Centurk*S/Hand. It is a potential new variety 
because of 1 ts higher seed protein compared wt th Centurk , excellent mf llf ng and 
bak.1 ng qua l1 t1 es. high y1 e l d  of seed, short straw and strong straw. 
Rose, SD 7279 was released 1n 1981.  In 1980 across 6 si tes tn  the northern 
region, f t  av erage 751 survival "1hi le Roughrfder av eraged 771 survival. Rose 
usual ly 1 s 1 ess hardy than Rough r1 der but 1 s  hard1 er than v ar1 et1 es that are 
connonly grown such as Scout 66, Sage and Centurk. At Highmore fn 1981 , Rose, 
Tab 1 e 20, yf elded 57 bu and Roughri der 44 b u/acre. I ts hardi ness, excel lent 
straw and good yi eld recorrnend f t  for use f n  the Hi ghmore area to anyone wanting 
to produce wt nter "1heat. I t  t s ,  however, of ab out the same matu r1 ty as 
R oughr1 der. 
In the regf onal yield test, Rose yiel ded. 47 b u  and Roughr1der 41 b u/acre. 
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Table 19. Yields of Check Vart et1es in Winter Wheat Tests at Highmore, 1981. 
Check V ar1 eti es: 
Centurk 78 
Scout 66 
Bucksld n 
Wi noka 
�h·h.est Vi!M1 ty: 
Archer 
Buckski n 
Centurk 78 
Centurk 78 
Centurk 78 
HiS�st L1 n : 
a/so 76709 
o/so 75115-3 
SD 75421-1 
SD 791036 
co 745775-4 
Test 
63 
56 
58 
55 
67 
65 
Tests in which the checks occurred 
State-wl de 
WWl WW� 
Bushels 
59 57 
58 57 
60 50 
49 45 
60 
57 
61 
65 
wwl 
57 
so 
48 
52 
57 
57 
WW4 
...... 
62 
53 
46 
62 
59 
!I SD 76709 is lS point higher in seed protein than Centurk 78 and fs  
res1 stant to leaf rust. 
kl SD 75115-3 i s  11 point higher in seed protein than Centurk 78. 
Avg .. 
of 4 
Tests 
59 
55 
54 
50 
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Table 20 • Winter Wheat Trials (Conti nued) .. 
Yi eld Test Wt. 
Entries bu lbs. 
Archer 66.7 59 
TAM 105 66.1 60 
SD 76709 64.7 59 
SD 76705 64.6 60 
co 745597 64.1 61 
NE 75414 63.4 59 
SD 74221 62.7 61 
.. Norstar• 62.6 60 
C e nturk 78 62.5 61 
Rocky 62.2 61 
NE 77663 61.9 60 
SD 76598 61.8 60 
Rita 60.2 56 
Agate 59.8 60 
Dawn 59.2 60 
Newton 59.2 59 
Bucksk1 n 58.l 59 
Rall 57 .8 0 
Eagl e 57 .4 60 
Rose 57.l 59 
Sage 56.6 59 
Scout 66 56.2 60 
MT 7431 56.2 59 
Larned 55.7 60 
Nell  55.7 60 
W1 noka 55.l 60 
B ennett 55.0 60 
SD 75284 54.7 59 
Gent 53.7 60 
ND 7481 53.4 57 
lancer 53.3 59 
Nebred 53.0 59 
Roughr1 der 43.5 58 
M ean 58.4 
CV 111 
LSD .05 7.9 
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SPRING WHEAT BREEDING - HIGHMORE 1981 
O .  Keim and K. Sel l ers 
Tab l e  21. Grai n Yi el d 
Test Days 
Entry 1981 1980 Ave. Weight to He1 ght Rust 
Varl:&c llad1 ��� .No. )ji/� �- •lB_u He:aj:11 f "ll e  � eKt:1011 
ELI re,)::,& 
-
l U,-9 . r  5Ei.O 67 34 - --SMS 
Era 2 28.9 20.9 54.7 69 28 SMS 
O laf 3 28.7 18.1 57 .2  69 28 TMS 
Len 4 23.8 53.4 68 29 TR 
Butte 5 27.9 15 .7  21.8 58.5 62 32 TMR 
Protor 6 30.5 13.5 22.0 56.8 64 28 lOMS 
SD2256 Era/ND469 7 27.3 20.3 23.8 58.5 69 33 5MR 
$02853 James/SD2049 8 24.0 17.0 20.5 51. 7 63 31 0 
SD2854 James/SD2049 9 29.9 21.3 25.6 53.9 65 31 T-5MR 
SD2860 50216 7 /$022 71 10 27.7 21.8 24.7 57.2 66 31 TMR 
$02861 Eu rek a/Prod ax 11 30.4 15.3 22.8 55.4 63 28 SMS 
SD2864 502201/Protor 12 27.6 15.0 21.3 57.7 68 31 TR 
$02865 502201/Protor 13 29.7 16.0 22.8 57.7 68 30 TMS 
SD2868 But te/S022 71 14 23.4 16.7 20.0 54.3 63 32 TMS 
502881 Protor/RL6010 15 30.7 18.6 24.6 59.8 65 33 TMR 
502882 Jarnes/502049 16 24.3 17.9 21.1  53.7 63 32 TMS 
$02884 502201 /Proto r 17 29.6 15.4 22.4 58.0 67 31 TMR 
$02899 SD3001/RL6005 18 26.8 18.3 22.5 56. 3  64 31 5S 
SD2902 8utte/2271//MN70170 19 24.9 15.7 20 . 3  53 . 7 63 31 TR 
$02903 SXW Composi te 20 28.4 14.2 21 .3  59.2 63 31 0 
SD2911 Protor/Rl6010//MN70170 21 29.2 57.4 66 30 0 
SD2912 Protor/RL6010//MN70170 22 30 .0  56.5 65 28 0 
502914 SD3001/RL6005 23 30.0 57.2 64 31 SS 
SD2916 Protor/RL6010 24 30.3 59.2 66 32 0 
SD2917 Protor/Rl6010 25 29.2 59.l 67 33 0 
SD2918 Protor/RL6010 26 27.4 58.5 67 32 0 
$02919 James/SD2049 27 29.l 52.5 67 33 TMS 
SD2920 Eu rek a/Prod ax 28 29.6 55.4 63 29 TR 
SD2921 Olaf/IAS-Assul 29 27.3 58.4 67 33 TR 
$02922 MN69124/3/Lu//Era/Tab 30 28.1 55.1 70 30 0 
502925 Butte/James 31 32.2 56.3 64 30 TMR 
$02926 N0528/1117//IAS20 32 27.8 58.4 67 31 TMS 
$02927 ND528/111 7//IAS20 33 23.2 56.1 66 31 TR 
$02929 SXW Composi te 34 27 .3  60.1 63 31 TMR 
502930 Prd/8156//2355 35 28.2 58.S 65 33 TR 
502931 8utte/SD2271 36 24.3 54.8 63 28 TMS 
$02932 Butte/SD2271 37 26.1 50.9 63 30 TMS 
SD2933 Butte/S022 71 38 24.4 56.4 62 28 TMS 
$02934 Butte/502271 39 25.9 53.4 63 30 TMS 
SD2935 Agt/3/N0441/Wl0//BB 40 29.8 54.0 69 27 TR 
S02937 Hand/2*1809//0N/Tob 41 28.7 59.4 66 33 0 
$02939 SXW From Mexf co 42 29.3 59. 6  64 29 TM5 
508015 Eureka/Dawn 43 24 .6 54.3 64 27 0 
508021 Coteau/Dawn 44 28.9 59.5 65 34 T-5MR 
SD8026 Coteau/Dawn 45 29.7 56.5 62 30 TMS 
509009 Goqui /4/ • • •  /3/Bgl "S ., 46 26.8 47.0 65 39 TR 
.Pavan 76 47 32. 9 58.2 68 29 SMS 
A lex 48 25.5 56. 7 67 32 TR 
James 49 26.2 54 .4 63 31 SMS 
Average 27.9 65.3 30.8 
c.v .  8 .6  3.4 6 . 9  
LSD.o 4 . 1  
• 
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TESTING EXPERIMENTAL OAT LINES 
D. L. Reeves 
The oat project had two sets of material tested at Hi ghmore f n  1981. Attached 
to the Standard Variety Oat Trials were si x selections bei ng considered for 
release as a variety. These same selections were also grown at seven other 
locati ons i n  South Dakota thi s year. 
The second oat test which we had there this year was a Tristate nursery. The 
oat breeders i n  South Dakota. North Dakota and Mi nnesota are worki ng together 
to provide testi n� i n  a wide range of growing conditions to early generation 
material that appears to have potential. Each state can test a maxfmum of ten 
entr1es each year. From the three state area, nine locations were selected w1 th 
three i n  each state. The Central Research Station was selected as one of the 
sites where thi s nursery would be tested each year. 
GRASS AND LEGUME 
FORAGE CROP YIELD TRIALS 
A .  Boe and R. Wyni a 
Seven yteld trials, two each of bromegrass and i ntermediate wheatgrass and one 
each of crested wheatgrass, green needlegrass and alfalfa were planted i n  1981. 
The planti ng area was packed before seeding and agai n after seeding. A V-belt 
seeder equipped with double d1sk openers and depth bands was used to plant the 
seed at a depth of 3/4 of an i nch. Individual plot size was 4 x 25 feet. 
P l anti ng rates were 10 grams pure l1ve seed per plot for all grasses except 
green needlegrass, which was adjusted for vari ation i n  seed dormancy. Planti ng 
rate for alfalfa was 6 pounds per acre. A randomi zed complete block desi gn wi th 
four repli cations was used for all tri als. 
Two cuttings were obtained from the 1977 alfalfa variety tri al. Travoi s and 
experimental 0-2 out-yielded Vernal and a ll  others i n  1981, and have the highest 
3 year total yields. (See Table 23). 
Table 22. 
Aprj 1 22. 
Reu or.rnd (s:o) .,. 
Li �oln 1(fieb )­
Cottonltllood {SD} 
Sepf:eaiJEl" 2 
Cottonwood 
Li ncoln 
CC-rJ!st.ed WJ'leat,erass 
S eg-cam,er 2 
TXR Hyb (SD/Exp) 
Nordan (NO, USDA) 
Ruff (Neb) 
Graru, N@IYI le
! 
ras:s 
Sepieiiiw 8 
Lodorm (ND, USDA) 
Green St1 pa (NO, USDA) 
3-23 {SD/Exp) 
4 .. 25 (SD/Exp) 
27-43 (SD/Exp} 
31-19 (SD/Exp 
- 22 • 
;prt 1 U 
Slate (Neb) 
Oahe: (SD) 
!@J!t�cbtr 2 
Slate 
Oahe 
SO 52 (SO/Exp) 
SO 54 (SO/Exp) 
Al falfa 
Septembir l8 
Trav o1 s  (SD) 
Vernal (Wi s) 
MT-1 (SD/Exp) 
Super 721 (Cenex) 
SX-10 (Sexauer) 
Tetontravois {SD)* 
Teton (SD) 
Smi th's + 
F osters + 
0·2 Syn 3 (SD/Exp) 
SO 54 
D�neb {SD/Heb/Exp) 
Spredor I I  (Northrup King) 
,, I inst Ht1 ti on Qr , ar.i11any re-sp-a:� 1:1 1  i! for dev lo pm_ent of the n: spBt:ti-v £ -av ai h!f l 
- or HJH!_r"i 1:.UHID.1l (£xp) lflM -etf es:. 
+ Old fteld collections from western South Dakota 
* Blend of Teton and Trav o1 s. 
.. 
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Table 23. 1977 H1 ghmore v a ri ety Test South Dakota AgM cu 1 tu ra 1 
• Experiment Station. 
Locat1 on: 
Desi gn: 
Method of Seeding: 
Soi T Type : 
Entry 
Kanz a 
Balcer 
Daneb l 
T2-5 Syn-2 
V ernal 
Dawson 
02 Syn-2 
Travo1s 
Saranac 
Mean 
L.S.O. (0 .os ) 
C.V.  {I) 
H1 ghmore. SO Plot Size: 
RCB Pl ant1 ng Date: 
V-Belt Drl 1 1  Repl i cati ons : 
Gl enham Loam Years: 
�Ve.I' Or,? Tons �,.- Acre-
isti 19'81 
1 cut 
1.49 
1.45 
1.39 
1 .32 
1 .68 
1 .45 
1.55 
1.47 
1.44 
1 .47 
NS 
19 
197g-
1 cut 
1.94 
1 . 88 
1 .97 
1 .73 
1.84 
2.04 
1 .98 
2.11 
1.93 
1.94 
NS 
12 
2 cuts 
2.38 
2.38 
2.45 
2.41 
2.48 
2.44 
2.69 
2 .. 71 
2.38 
2.48 
.13 
6 
4 • x 20 · 
Apri 1 27. 1977 
1978-1979, 1981 
Thr ee-Year Total 
TLA Vernal 
5.81 97 
5.71 95 
5.81 97 
5.% 91 
6.00 100 
5.93 99 
6.22 104 
6.29 105 
5.75 96 
5.89 
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CHEMICAL CONTROL OF STALK-BORING INSECTS IN SUNFLOWERS 
Dr. David Walgenbach, Terril Heilman. and Joe Gednalske 
Stalk-boring insects and associated stalk-rot diseases appear to be corrrnon in 
sunflowers and may reduce potential seed yields. During the 1980 and 1981 
growing seasons, the larvae of four insect species were corrrnonly found in 
sunflower stems in South Dakota. This complex of stalk boring fnsects includes 
two stem weevil� . �p1cn occ1defrtala and Cy1 tndro:copteru� a�5Eersc�; one 1ong­
horned beetle, Dect� �Al'tlHi i 1ni ane t�blin� tiowl!r 5a1.le, Mar�ell 'i:stena sp. 
Little research has been done on the effect of these insects on sunflower seed 
yields or the potential for chemical control of 1nsect larvae in the stem. An 
i nvestigation was initiated at Redfield and other locations in 1981. 
Three granular, systemic insecticides were applied at planting time: Furadan 
lOG. Counter lSG, and Temik 15G. Each of these was applied at several rates and 
with d1fferent placements i.e • • (a) band over the seed furrow, (b) seed furrow, 
(c) subseed . An application of Counter lSG at f1rst cul tivation was also made. 
The effectiveness of each insecticide. rate, and placement was determfned by 
hand splitting of twenty sunflower stems (5 from each of 4 replications) from 
each of the chemical treatments. The species of insects present and a subjec­
tive rating of the severity of stalk-rotting (fungal infection) were recorded 
for each stem. Rat1ngs of stalk-rot were as follows: 0 for stems with no 
fungal growth (no infection) , 1 for stems wfth a light fungal growth in the pith 
only (light infection), 2 for stems with a fungal growth throughout the pith in 
one area of the stem (moderate infection), and 3 for stems with a complete 
destruction of the pith and partial destruction of vascular tissue by fungus in 
one area of the stem (severe infection) . All stems were sp1 1 t  and the above 
information recorded during the full bloom stage of the sunflowers. 
The following Table 24 summarizes the resul ts from tests at Brookings ,  
Watertown, Redfield. and Highmore. 
... . 
Table 24. Effect of Insecticide Treatments on the Percent of Sunflower Stems Infested (by any Insect Species) 
on the Severity of Stalk-Rots (fungal Infection Rat i ng ) .  and on the �ercent of Stalks Infested by 
Each of the Four Insect Species. 
t. Stems Stalk Rot 
I ol Stal�s Infested 6t �eecfes 
Treatment Rate Placement Infested Rat1'!.9._ Apion Cyl1ndrocopterus Dectes Mordel 1 1 stena 
Untreated -· 97 2.28 45 65 33 50 
Furadan lOG 1 . 0  lb. Furrow 85 1.55* 40 23* 20 43 
furadan lOG 1. 5 lb. Furrow 70* 1.38* 38 13* 10* 23* 
Furadan lOG 2.0 lb. Furrow 67* 1.18* 45 8* 20 13* 
Furadan lOG 2.0 lb. Band 70* 1.28* 50 13* 15 20* 
furadan lOG 1.0 lb .  Sub seed 85 1.65 45 8* 30 33 
Counter 15G 1.0 lb. Band 72* 1.60* 50 23* 18 23* 
Counter 15G 1.0 lb. Furrow 75 1.75* 58 28* 12* 23* 
Counter 156 1.0 lb. Cultivation 83 1.30* 63 10* 13 30 
Counter 156 1.0 lb. Sub seed 65* 1.00* 45 5* 10* 28* 
Counter 15G 2.0 lb. Band 72* 1.65* 58 40* 5* 33 
Counter 15G 2.0 lb. Furrow 60* 1.63* 38 23* 5* 20* 
Counter 156 2.0 lb. Cultivation 57* 1.30* 33 13* 3* 17* 
Counter 15G 2.0 lb. Sub seed 30* 0.83* 15* 8* 8* 5* 
Temfk 15G 1.0 lb. Furrow 97 1.95 52 30* 33 38 
Tem1k 15G 0.5 lb. Furrow 97 2.05 33 40* 45 33 
Most stalks were infested by more than one insect species. 
* Means followed by an asterisk were significantly different from the untreated mean in the same colt111n of the 
table at the .05 probability level. 
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Few of the chemical treatments had a major effect on the percentage of stalks 
infested (by any insect) or on the percentage of stal ks infested by the stem 
weev i l .  AQfon neci: lf@ntate. The only exception to thi s  was Counter 2 l b .  
subseed 1, •hich gil.Ve �ec'"fl ent control of al l i n sects. Several of the treatments 
s i gn1 ficantly reduced the percentage or lt;!lt� nrf�$"'""..i!� Dy Ule other i nsect spe­
c ies . particularly the stem weev i l . {y1 indn>�p���- •�ipers.us and the long­
horned beet l e .  Oectes texanus. The � treatmen�s re �,s.o -effective i n  
reduc1ng the sever1ty of stalk rots i n  the stem. The pl acement of the chemical 
appeared to be more important than the rate. Genera l l y .  subseed placement of 
Counter and fi rst cul ti vation appl 1 catton of Counter were the most effect i ve 
treatm!nts at the lower rates. At higher rates , Counter subseed, Counter culti ­
vat i on �  and Furadan i n  furrow produced equal or greater control of most insects 
and somewhat less sta l k-rot. It should be noted that Furadan was not app l i ed 
subseed at higher rates. Al so. the di fference in  insect control or severity of 
stal k�rot between the lower and h1 gher rates of the insecticides may not be 
econom1cal ly important. 
No s 1gn1f icant di fferences i n  seed y1eld were found at Watertown , where there 
was a l i ght i nfestation of stalk-boring i nsects. The test crops at other loca­
tions.  incl uding Redfi el d .  were damaged by hi gh wi nds . other insects and or birds 
prior to harvest. so di fferences in seed yiel d coul d not be measured. Y1eld 
tests wi l l  be repeated i n  1982. 
Some recent research done by C.E. Roger; on sunf1o� fn 1� indicates that 
heavy infestations of the stem weev i l .  C1l tnan,cn,ter�� !dSba.r-,us can reduce 
seed yi el ds by stunting pl ant growth an� ar througb J�"1Jgf11g of ti� plants before 
harvest. Other research done by J .H .  Hatchett , et al . on the long-horned 
beet l e .  Oectes texanus . indicates that thi s 1nsect uses both sunfl owers and 
soybeans for host plants. and it has caused si gni ficant soybean yield l osses 1 n  
Mi ssouri. Soybean yiel d losses have resul ted from lodging of  the plants before 
harvest or from harvesting l osses when sta lks  break off too eas i ly to properly 
feed into a combi ne. Crop losses have not yet been attributed to either the stem 
weevi l ,  �i o� occidenta l e ,  or the tumbl i ng flower beet l e ,  Mordel l i stena sp. 
Si nce a l l  four of these 1nsects are natural pests of wi l d  sunfl owers and do 
overwinter i n  South Dakota , one or more these species may increase i n  number 
w1th conti nued cu l t i vation of domestic sunflowers. Future research on these 
i nsects in South Dakota wi l l  hel p determine th�i r effect on sunfl ower seed 
y i e l ds and what control measures are the most effect i ve. Despite the loss of 
y iel d i nformati on in  1981, two important di scoveries were made toward those 
goal s. Fi rst , it i s  now evident that these stalk-boring insects are associated 
cl osely with stalk-rot diseases. Second ,  granular insect ic ides can be used 
effectively to control these insects and to reduce the occurance of sta l k .rot 
di seases. 
THE CHEMICALS USEO IN THIS STUDY ARE NOT REGISTERED FOR USE ON SUNFLOWERS IN 
SOUTH DAKOTA. REGISTRATION OF FURAOAN ANO COUNTER MAY OCCUR WITHIN THE NEXT TWO 
OR THREE YEARS. 
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ANNUAL REPORT 
HORTICULTURE-FORESTRY DEPARTMENT PROJECTS 
CENTRAL RESEARCH STATION 
HIGHMORE.  SOUTH DAKOTA 
Woody Ornamenta l s  (Report by L .  Helwi g and N. Evers) 
On May 8 ,  1 981 , ni ne tree speci es, si x shrub species and one evergreen speci es 
were added to the woody plant tri a ls  at the Central Research Station. One, fi ve 
and ten year eval uations were recorded as requi red by NC-7. Add1 t1onal eva� 
l uations were made on a l l  other pl anti ngs. At present there are 52 trees, 43 
shrubs, 14 coni fers, 11 herbaceous perenni a l s  and one v i ne under eval uati on. 
The Hyb ri d Forsythi a (l forsyth-f a) has looked especi a l ly good at al l three NC-7 
evaluation sites i n  Saifn �ti"et1 and i s  currently bei ng propogated and i s  under 
consi derati on for release. 
I n  the l ast decade one of the most l i mi ti ng factors i n  survival  of woody orna­
mentals  was rabb1 ts. Without some form of protecti on, few i f  any of the woody 
pl ants (deciduous and coni ferous)  wou J d  have tlllch of a chance for survival. The 
corri>ined use of repel l ants, tree wrap and hunti ng has been the most effecti ve 
control. 
I n  1982 we wi 1 1  add additi ona 1 plants to the woody p 1 ant t r1 al s and explore the 
possi bi 1 i ty of usi ng dri p i rri gati on. 
Frui t (Report by R. Peterson) 
I n  the spri ng of 1975 Redwel l .  Fi reside and Haral son applies on standard roots; 
Fi reside and Haral son on M7 (dwarfi ng) roots; Dietz plum; Meteor sour cherry; 
Lusci ous  and South Dakota selection 67Sl2 pears; and Ogalal l a  strawberri es were 
pl anted. Later Hazen apples, Fal l Red raspberri es,  2 South Dakota grape sel ec­
ti ons and Spark l e  stra�err1 es were pl anted. The enti re frui t pl anti ng has been 
i rrl gated duri ng dry weather. The app 1 es have not yet fruited. Three years ago 
rabbits  caused severe damage to a l l  the frui t trees but they have recovered 
wel l.  
Di etz  plum bore heavy crops of frui t i n  1 980 and 1 981. Dietz plum i s  a European 
p lum and di ffers from Ameri can type pl ums i n  that Di etz i s  very good for cooki ng 
as wel l as for eati ng as a fresh fruit. Dietz plum a l so di ffers from Ameri can 
type plums i n  that Di etz i s  sel f fert1 1e so a sf ngle tree 1 s  capab le  of setti ng 
a heavy crop of fruit. The good performance of Di etz pl um at the Central 
Research Station suggests that i t  should be consi dered for home plantings i n  
central South Dakota. 
The Oga l a  1 1  a ev erbeari ng stralfiberry and Spark le  junebeari ng strawberry have al so 
performed well at the Central Research Stati on.  but Oga la l l a  i s  known to be the 
more hardy of these two stra\olt>erries. Spark l e  i s  outstandi ng both for fresh 
fruit and for freez1ng. 
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SHEEP 
RAM TEST STATION RESULTS 
J . M. Thompson 
Date for the Sprl ng 1 981 and Fa 1 1  1980 ram tests conducted at the Central 
Research Station i n  Hi ghmore are presented 1 n  Tab les 25 and 26 , respectively. 
The fa l l  test i s  primari ly for wool breeds and the spri ng test for meat type 
breeds. 
The fol l owi ng formu l a  was used to i ndex the rams i n  the fa l l  test peri od: 
I =  60 x (ADG) + 4.0 x (staple length) + 4.0 x (clean woo l )  - 2.7 x (face 
cover score) - 4.0 x (ski n fold score ) .  
The fol l owi ng fonnu l a  was used to i ndex the rams i n  the spring test peri od: 
I =  60 x (ADG ) + 30 (weight per day of age} + 5 x (musc l e  score) - 5 x (fat 
score) - 5 x { soundness score). 
I n  the 1980 fal l test 1 7  producers entered 86 rams and 29 producers entered 98 
ral'lls 1 n the spri ng 1981 test. For the fa T l  1 981 test pen od 73 rams were 
started on test for completion 1 n  March 1982. Results of thi s test and others 
wi l l  be presented i n  future Central Research Station reports. 
Tab l e  25. Results of Sprl ng 1981 Test. 
Ota 
Gai n ADG Fat Muscl e  Soundness 
Breed No. ( l b )  {lb )  Score Sc ore Score I ndex 
Suffolk 41 82.73 .91 2.2 7.2 1.8 97.86 
Hampshi re 8 74.0 .81 2.5 7 .5  1.5 93.7 
Col umbi a 10 75.5 .83 2.1 5.8 1.4 86.95 
Ramboui l l et 25 68.58 .75 2.0 5.6 1.0 80.4 
Targhee 10 73.4 .81 2.2 5.7 1.3 83.87 
Montadale 4 58.5 .65 3.0 7 .8  1.0 81.22 
Table 26. 
Jot�,  "'dJ .. l65 di,)' AdJ. l&S 1day AiU. ]',6Sr dtU 
Gai n  ADG Grease Fl. Wt. Clean Fl. Wt. Staple length Face Nr1 nkle 
B, r,e,l!d flu· . (lb) (lb) (lb) ( lb)_ (tn) Score Score Index 
Rari>oui 1 1  et 61 102 .69 22.45 1 1 .14 4.42 1.99 1 . 78 89.85 
Columbia 5 116 .78 25.82 13.39 5.02 1.9 1 .0 108.53 
Targhee 14 106 .72 22.04 11 .22 4.65 1 . 36 1 . 1 1  98.57 
Suffolk 3 102 .72 11.18 5.86 3.64 1 .0 1.0 73.09 . 
i 
l 
